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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a particular composition having a narrow particle 
size distribution, a large specific surface area and a uniform composition, and useful as 
powder for a positive electrode active material for a lithium ion secondary cell, a method 
for producing it, and the lithium ion secondary cell using the composition. 
SOLUTION: This particular composition is composed of secondary particles comprising 
coalescence of primary particles, and the primary particles are expressed by the formula: 
LiMnl-xAxOy {(x) is a rational number of 0-0.25; (y) is a rational number of 1.875-2.25; A 
is selected from the group of B, Mg, Al, Si, Sc, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, Y, Zr, Nb, 
Mo, Ru, Sn, Sb, La, Ce, Pr, Nd, Hf, Ta and Pb.} and each particle is substantially 
spherical, and the particles have 0.1-5 um average particle diameter, and each of the 
secondary particles is substantially spherical and has 1-100 um average particle diameter 
and 0.1-10 m2/g specific surface area. 
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L iMn x . r A x O v ( 1 ) 

xUL 0-0. 2 5«HRt«;t. .W2. 
1. 875-2. 2 54>3nift&JE-f. Ali, B. M 
S. A 1 . Si, Sc. Ti, V . Cr, Fe, Co. 
N i . Cu, Z n . Ga. Y . Zr. Nb. Mo. Ft 
u. Sn, Sb, La, Ce, Pr. Nd. Hf. Ta 

A>*4«rpe*9, WK-JJcttFtt, sorwfc*rc* 
^oitmmwt. o . i - 1 om2 /sxh&z t &m 

jtng^ ffo.ZtXf) =3r€ a^JI 1 leifcO&^ffl^O 
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Mn,., A, O, H (2) 

<5Wu xti. o-o. 25^mmzm-t» y«, 

1. 8.7 5—2. 2 5«>#SR&ft-*-. A(i. B. M 
g. A 1 , Si , Sc. T L . V, Cr, Fe.Co, 
Ni. Cu, Zn. Ga. Y\ Zr. Nb. Mo, R 
u. Sn. Sb. La. Ce. Pr. Nd. Hf. Ta 

m&mVi, B, Ms. Al, Si, Sc.Ti, V, C 
r, Fe, Co, Ni, Cu, Z n . Ga. Y. Zr. 
Nb. Mo. Ru. Sn. Sb. La. Ce, Pr. N 
d, Hf, T aRyp b *»^>^:-S.Bf J: 0 >mK$ii& 

< 1 1 1 nvTtmz . i sM^-izti l , o-i 
o . o5-iot /k/ l x-fo h m^m 2 mmmFf-wk 

[If ] Ami 'J f>M **i>A<.mt-?>rt>' 
t ( #»fl: U f - ^ A ) /• ( v-.rkiS ft"? 

y ) =1/1-20/1 Ttt> 4 titles 2 Xl± 3 IE3K 
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1 mrnrn 6 ] m^m 1 -seaway wHiRftowidrife 

T*->T-. SB3SS2. 3. 4Xii5fc<fc 9ft6*i*:tk?- 
[000 1] 

[ iwflwiw-* ««f»» i . 'J A ^- > - 

[0002] 

vny, phs. RflfBas^tftfflSiiTV^S'J-f-^A 
J t&«^j»&^ck.2.^«L i Co0 2 «»#^J«fc 

m, w)tmm. 4<&mm. ^mm^. mmmz. Kin 

Tfcff^Bjf. jlcBBJBse. 'Wmi&W ; ■ * 

y • -r. -^7$ • y^x-jr^ - • v^av 

(Journal of the Ceramic So 
ciety of Japan) 101®, 1159- 
1 1 631 (1 993*) (WT. r^jRijfc^ 
■3. ) ) lz%SM*tiX^Z>i:olz. L i mo 2 (^+. . 
Mti, Cr.Mn, Ni, Fe, C oXttVTAS. ) 
■Ca$*lS— W^fc^Wfcft^T, LiCo0 2 

xvmx*hz>. LiMno, {$. mmtLx 

mmX'%m%-?y#> : £mv>xv>z><r)X'a x hmzmm 

[0003] L i M n 0 2 eM&U&t IX , *#HB¥5 
-24 2 889-^f8tC(i. Li 2 MnO s kMnOfr 
^^^l-^LT^tt^^-C-Mlt-ri.^. L i OH 

iMnooH /pm^ ix^^y^x-mm- h 

-fimi)iffi^ZiiXV>h , L*>L^rA J 4>, Zil^^mX' 
(i. N 2 M^^^ffi^i^fflSR-C^^-JiSA^rSg 

[0 0 04] i/^, ^7>^. '/'J'yh'Xf-h (S 
olid State). 89*. 53-631(19 
96*) £l±. L i OHtMnOOHSL i OHO^ii 

3X^O Li/Mn Jt3>< 50tH')LiOH ^S^JTT'^T 
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0 .i 5 O 2 . LiMno.05Nio.05O2 ; LiMn 0 . 97 T 

••0.03^1.016 - L i 'VI II 0. 97 C U o. 03 O;. 9(tj .Li 
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[0016] ±Mi')^^yi}yw^mmm^m 

itli. mJjgkX'for) . -^<7)X^IU^^->1i. J CP 
DS (Joint Committee Powder 
Diffraction Standards) f]— 
HWN o . 3 5-749 tiettSilTV >6 L i M n 0 2 

[0017] *w&<?m^wmM±, ±ssr~<m?w 
0 . 1 — 5 ju mT* i, . *wmm* . r m^mzmtt j 

OaRttt LTfS?K$it. «ja«Kt«*»««T*Si: Lfc 
ttH 4: |5]-'C* * i V * 5 . JJBHfcfiiWr^tfr? 
@# 0.1// mpfciPf T'S> St, 'J fOA^f :t > Z.&®{i 

T. «fflc0iji{a^3fc9o*ftga#ffi<$rS. ±IB 
— JX»-WP^K^a3& 1 5 m £jf3;l 'J f^A-f 

<i. 0. 2~3#mt**. 

[0018] ^sfcHB^a^aiftfliii. ±fa.-&M7:# 
z^m*<o*im. : ¥&#. i-ioo//mTfc0i ±ie 

Zl^^jtStmifrt*. 0. 1-1 0m« /gt*4. 
Jbte ~ MST^T^fi^F m< 1 m*jpf T& & >: . V * 

*7i±4* >-®.mm<r>jEmi&wm t lt ^*§s- , sfc 
< . t . mm&wm 0 ^mmsa 

iiS-^fe^v^^ig^ lOO^m 

>l i+frtott&fiMb jOS©*^— j&JBBL -. Mlg 
£&t£&^#&£<?)T. ±12iEfflCH5E$ixS . # 
£ L < <± . l-3 0/( m T*£> h . JJ fi~ ifcfa^JtftS 
«*\ 0. lrn* /g5f^T*&*fc» JtSiHl*#*3-f 
j?T . 'J -*->.M * > Zli):ffiMOIE®/£^ai: L T fflffl 

L-fc»*(c . < commit k 0 ai-r- 1 tfx* 
-r. tM&iim&irnitmsmtf. ion!' /g zmz. & 

-LfSilHtcteS ft. 6 . #4 L < ti 0 . 1 - 5 ni 2 / g 
[0019] aMfeWOlt^ttfflJteliUi. ±!5-&&f>. 

T^&^StfUJEKH (c & & ot. y *»>jM y~ 
fommiEWsmm. t lt eena Lfcuwftiidw s?? 



T. U ^A-f ;t> --&«6tf>jEffiiHMtfc LTftffl L 

ssoiBft*ii& - 1 #t# , t&^imrnimwm 

m0&i-Zb-// i X'*&» 

[0020] ^mJUz&\,>xit. j-^i- fcmt-zytfy 
US-ti:/^ . JIMS ^ff'jChtcfcOy f-^A"? 

[0021] *fHBtcttfflS#t4 ±ie***>*Btfi: ^> 
*'> t LTm#{cRB5£§ftt\ ^J^-tf. — iKfilW** 
UtSr^iJCtt^^^tt^fife* 8 . 1-1 OO^mT^) 
STieHE^ (2) ; 
Mn,., Aj O y H (2) 
(^+. x(±. 0-0. 2 5<Dl?Jm$:mt. yli, 
1. 8 7 5—2. 250>:#«5ft«:SH\ A{i. M 
g . A 1 . , Si. Sc. T i . V , Cr, F e . Co. 
Ni. Cu.Zn. G a , Y, Zr, Nb. Mo. R 
u. Sn. Sb. La. Ce. Pr. Nd. Hf. Ta 

mz$k~r. ) x-mzti* ±M-w&i ( 2 > <da&. b. 

Mg. A 1 . Si. Sc, Ti, V. C r. Fe. C 
o. Ni. Cu. Zn. Ga. Y. Zr. Nb. Mo. 
Ru, Sn. Sb. La. Ce. Pr. Nd. Hf. T 
a RV P b frh % h m X 0 MtR *i\&>P&<bi>l WF> 
7C«S" . V >^7> 1 gfiftS L . 0-1/3 g^^ 
^-TS t«t*4 tcO^Sr^ff «> t f/T# S . ±l£-7 
> // > 1 ~g MTlzttLX±M£1i ti> 1M 

<?>7tm<7)ttm\ i/3g^sk, yf->A-f^- 

[0022] zzTmm?h**is7mit-?y#yb 

n 2 o 3 • h 2 o<?).i t ^i&r. gn*>, **ts<#m(t?t 
y*fy\i, -mz^zm^y^y (Mn 2 o 3 > tc- 

iff Ti l J^±T'*> i V *> ^ 7 ^ ^*5*WiCv ^ ^ 
Kft^^^VtCfflS-rSOKx^O. 2 5^ti^i|5)tt 
T&S, ±fe-iK^ ( 2 ) TJi. ^-^r^'KISftvy^y 
<7>tt^fc LT*^ 1 ftlri^-t h *i^$:*ie L T ^ 5 

[0023] ±ia^^^*8§fl:-7^^>(i. ffi 

yffy^-tut^m^ T)Vt] y -c+fdUfc i^trffi 

c b tfX't ttz. ±12^- =f v-*K(t -?y*fy<7) 
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rooo5] mmw- 7-ioi 72 8#&«t:«. 

5 n mJ^TO&?&>4l£ *). . B E TU&BfflJtd' 1 0 
/ s fiLLOffilt LiMn 0 2 

s tc± * h t /tor . a w<sm t t $mim£a>* 

[0006] tZ hX\ 0 *^J±47t>ZLimi&<7)iEW> 

mmmt ixfmmm-t^m^zii. mm: Amu 

*<*< . *&-«JST* SSS«**i"&*»*«»- 

s. wc, mmmmz&^Ti&. mp&xm r c£&mt 
i±-mx-$>&, iEm&mt<7>m®maiMte')cr) 
■moLitmizmtf^t-tz t . 5t«e^«< . m 

v*R*T** Z b t>K Wmnztf LT ^ft«H±i: us 

[0 0 0 7] L*>L2r#£>. iiico'J^-^AvyTy^ 
t . SSffl«ftfc::fc t >-c»««5te«-r 6 
[0 0 OS] LiMnO, nm&jj&bLxwmztLX 

»&i,(otz« m&mzxhitcotffoh. mm. mm 
mtm&m 7 3 6 9 1 s a i ^temizte . as 1 - 1 o 

OjuitkJOL i Mn0 2 *>'z:^«M^jEIBWt LTIlf ilT' 
*4S* f BI^$il-CV^S. V 'J y H • Xf-H • 7M:* 
-•y^XfSol id State Ionics) 8 
9f (1 996) 1 2 7 — 1 3 7ICI1 LiOHtM 
n 2 0 3 CT)?F t ^^(g^LTL i MnO, 
miffl^ZtlXte 9 js-cot a b 1 e - 1 1—10 

unu itmmmo. 51—0. 7 7m* /snbtotm 

THZtlX^Z. !#^S-3 7 0 27^^(c{i. Li 
OHt 5-MnOOHXIiL i OHiMn 2 O s 
t T LiMn 0 2 ^Mit-T •g.iiffi*^* . 
[0009] LfrL&tf.b . iit^igfltffit: «fc 

iufcL i MnO; ti. 16ra£&l**-6£ffttft'&9. 

TSWlttK* 0 . ^JfcS^M^ffi < Sr * X£M -> tz . 
[00 10] 



[0011] 

^•lt^s -m±^frht£h%^AmmhX'h->x , ± 

te-^i^ti, Tie-^5t ( 1 ) : 
L i Mn,., A s O y ( 1 ) 
(iC«t», x(i, 0-0. 2 5«*S»Sr*-t ■. yt±, 
1. 8 7 5-2. 2 5<0*ia**1-. A(i. B, M 
g, Al. Si. Sc. Ti. V. Cr, Fe. Co. 
Ni. Cu. Zn, Ga> \\ Zr, Nb, Mo. R 
u. Sn. Sb\ La. Ce, Pr. Nd. Hf. Ta 
Rtf P b#^&&i¥J: Oa#?$iL?»^< i; i> 1 «<7)7C 

^=5r?,^co-c'S>o. ±Mi-<m=?te. nmmzmitx-ib 

0 . iie-iJr^^F^m^SJi . 0 . 1 — 5 u mX'fo 

^^^fi^fsti. i - 1 o o u mx-h o . ±Mezm& 
^immmt . o . i-iomVgti mi^^m 

-tt^f* . nasmm^n o &Ttt&fmnwmismx'$> 
mz. *mn±. iMm^vtm&wiziEm&wnk . 

LTfflv >T ^r^, f-«7i, >f * >--#0t?t!re£ ^, JMTt- 

[0012] *micm?w&i&mi. ±ib-^ 

±ISx{i. 0-0. 2 5^mftT'%&. ±f£y 
{i. 1. 8 7 5-2. 2 5<9W3irC';&-i>. y(iAjc« 
Ofl^tctO. xylite J: 0±IBiEHOlSSr i: •& 

[0013] ^IMH^a^ffliSftJi. ±IE— 

( 1 )-fc*$Vvt\ x=0, y = 2l:ffl^«LiMnO 

fr^hhnx-h^xhXK . ±ie-JK3t ( i ) icis^ 

T. 0<xS0. 25. ^O. 1. 875SyS2. 2 

[oo 1 4] i:ieH&5*: ( i ) iztivix. o<xgo. 

,2 5,^9. 1. 87 5SyS2. 2 5 (C-tgSiT 

B. Mg. Al. Si. Sc. Ti. V. Cr. Fe. 
Co. Ni. Cu. Zn. Ga. Y. Zr. Nb. M 
o. Ru. Sn. Sb. La. Ce. Pr. Nd. H 
f. Ta&i^Pb*»^>5r&BJ:0a«$/tS^<tt 
1 m^fMTZSVZ t •?» . 
[0 0 1 5 ] ±fS-iK5£ ( 1 ) iCfctvC. 0<xS0. 
25.*'0. 1. 875gy^2. 2 5tdg^l»iflj£ 

U f>^7y^Vi^ffli: LTti. 
<f. LiMn,. 9 Co,., 0 2 . L i M n 0 . 95 V 0 . 05 O 
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m<w v a y^m^mm . xn . 2 wo*? >- ft 

. ^ 0 mm l . *»tci^M**^#*iiHf & c t 
a*?**, jet, ibm<n**^*mfc?vif>i:mm-t 

[0024] xmxvnmumz&^xit. 

. JdfckiWfc 'J *-9.Mciftifftt . U 

&ztifix'*hfc&m. mm. imitv+vj*. mi 
i£-r & £ t tin-* h iiizmzAiizmm ixmm Ltz t <o 

[0025] ±£:**>'*BKkv>'#V«iH^4>^ 
KttWtcKJgSfLSrVvft*. 0 . 0 5-1 0**/' 

fe^iOffiKii, 0. l-^st^/L-c**. 

[0026] JJBrtaWfcy f">A**»fc-t*3|-* ^* 

fcHK-fftct*^**wc. (*i«ty-f-*>A) / 
<j f-'i? a > / ( * i^icBHb^ > # > ) =1/1-20 

/l**K4U>i J:9#£'L<tt. (*BHt:U?>?.&) 

/ ( ^-^r >*iwt-7 y^yv ) =1/1-10 / 1 T* 

0 .' J5fc#* t < « . ( *l£fL 'J A ) / ( ^ 
ISftv ytfy) = 1 / 1 - 5 ■/ 1 T\t> & . 
[0027] *«^B<Ol8»5riStfcV>Tt±. ±SB*BHK 

**. ( *BHkU f">A ) / ( McR-ft? ) < 
lx-fo&t. ftbixhn^tti&fttty<Pco~?ytfytA7t 
mb<r>^M\<n^m.i y \u<r>sm 9 ^>^< -t* 

[0028] **W>Wftfri6fc*JV^Ttt. ±IB»IIKR 
C. B. Ms, Al. Si. Sc. Ti. V. C 

r. Fe, Co. N i . Cu. Zn. Ga. Y. Z r. 
Nb. Mo. Ru. Sn. Sb, La. Ce^ Pr. N 
d. Hf . TaaLfPb*^^|,pj; 9jSffl$h&4»&- 
< t fc 1 a^7cS*^=5:^ft^*-5t^$-ti--i>^ 2: (Cj: 
9 . ±ie-^5t ( 1 ) Cfc^T . 0<xS0. 2 5 (cffl 

iMHtsmtixamzmfeztx-t. w*.or. ±.mnm 
nmfo. imwto. mttmfzmf2>zktfx'£&, z 
nf>u$m-ch 2mi±tmmLxm^x t «t^. ±ie(t 



a&M?f-0M&tfO. 2 5)&Tbti:ha.b-thZbifX' 

[0029] ^m&mizirmz ^ t >t (i . ±ie^s5c?s 

t&mizmn lx hxvK ±m*M4 *>*&m?i z t 
tfX'Zhit&totLximizmfcztvf. mm. Am 
iii-hv^i^ *i£ft#y^A. Kmiry^^^m 
zmf&ztwx'zz. 

[0030] *?ffliz&^xii. iMm^mmm. 

^tc^HKS^a, mmmzft oztizx ^xmmt 
t zkifix-zhtf, ±mmmi,ztovhwmm&. 
100-21 s'-cimt. lv^ 1 0 on%.mX'fo& t . 

*f 4 L < t4. 1 0 0—2 0 0°CT'$).S . M&SKA* 1 0 

»4MBtB"C*S. itsanSftffflSii. *SJ»iS^JS#L=5r 

[003 1 ] ^fHB^Wa^atti^Tttv ±IS5M 
aft. ^Klif^*nTflBr* &m 4 T'K£M£#*n L . 

pmmwttffixmzm^ rxikMZ&m. i . *4»c*ft . 

§c:>t-C'^^. ±te^«o?aSJi. f&TVMfflkn® 

m*tt*%m&^& z t ^'x-# tiimtzmjzztuz 

1 0 0 3 2 ] jfiHWcBtt . «B»f*0£j*!lt!t3te 

#*>ix& n^msifm<7)i&gkim &mzm#> &zt wx- 

z t *>'t-^ h <7)x- . mmommmiziawc. Ltzn* 
\f,m*to*ft& z t tfx'i* h , ±atos;«iis»ati, & 

a-f]sZiLtzmmm><t>X'?f'>Xi> X*\ ±3SfFlt#G.X 

wnztitzimii: ^txnmmthz tifx-% 

ttz. vmmzmm-fh zti>x'$&, 
[0033] ttetmtmxm*.. m.^^mm.'m^mm. 

9 , fi^F *«M*-r C i: **5r < . 4 . f»^F <0^§ $ O 
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[00 34] *«i«tf>«j!*ifcfcj: o . auftfty^-t-* 

fflSit4JJ&t^^*^Mt?> #> k LTtt, -SSt 

//m^L x^i»fc*-^r.^^)¥%^fi^'i- 1 o . 
o^mt'S>-g»±ie-«K5t ( 2 ) z'mztL&bnzmmt 

tttil . 'J a 4 * y - <WKft<0iE»83Ml k L T d 
tot y * * A-7>y/>ia^fb!fej&f#-i> a t a*c* & . 

[00 3 5] JdEjEKSHilttit. - a*. .HBtfrPIHIWc 
W^Mt^-* ^ fc LTffifHSftS. ±Md£WMt IX 

sass. ar y 7 -x - u yRSffrtpSr^f s «r k a^cs & . . 

^ii if, t± . WST'ffiffl LT t <fc < , 2«13Lk*«ffl L T 

J:9#4L<«i, 2-3 0ti%TM, 
[00 3 6] _LfE*£3itf2k L"Ctt*WcRRJg$*vf , ffli- 
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/I, o— 7. . y7-fe f-A b/l-a— 7.^'.J \z—fV9 07^ 

K. *ry b^bay i'y. fh^Woifv-y, 
ary 7 7 fLb-'Jx>\ ,-Kyx^u-y, ^'jrak'U.' 
y, ifl/y-7c?^y-yxyM^ft (EPD 
M) . X/^XtEPDM. Xfl/y-7^yxytf 
A. ^'J7'^yl>'. 7».*^, fffjxfl/y^^t 

xf i k & . c\ti$>\*m&X'i> 2 miv. 

±mm ixm^xi>^\ ±.a^micr>mmm.itmzm 

je3ft.*vv&«. 3iS- ±fe?Ef$^-*b*K 1-5 01 
LU, ±9041X12,' 2~3 0lim 

[00 3 7] _Lffi7*7-k Lr(S. y^A-f^y- 
i/yf»+i/7 * >^.+-y-7- ; ngg^oast 

WSrJWf 4 -1 £ tfTZ 4 , ±IB7 * y-^MMimiz 

wfeztvk^tfi* mm. nmm^-^h*. 0-30 
fti-%**04U^ 

[ 0 0 3 S ] *JMHO'Jf- 1 >A'f:*>-JWrafc*>^ 
*7 A, «s^**#tf4.1ktf-e£4. 

[0039] ^Bflcoy^-^^-f #yz:iWEfti±. jes 



mnmztmm-x&>) . Jde-im^wismi 
1—1 oojum-efco. it^ismt^ 0. 1-10 

[0040] *^Hflco y ^-7A>f *>-<xmmn. mt 

b*f-'3}-A-b'-. {IflfUb*. tl\yi-A'-. fil 
[0041] ■ 
[ 0 0 4 2 ] HS£l)au 

fl7y#y^X7V-i:If^. KMili- bV*y 

2>mm&mm. *ftLx%^ti&7m{k?>#yzA<x 

<r>zmb&<rmW?W,i . 2 rati) o ?t . ±iE^=>f 
v-'TkK -fbv > -if >o. 5 */Pfc*SMfc 'Jf)^iow 

Li: Lf^. ^<7)7^ y — h ^ h— 7"(cf±ii^-, Ja 
g*?aa?ag 1 0 ox:. Ja^fiaB#ra9 6u#BiT*gs3!Mi 

Lfc. ±MmW<?>>imgkPF&$i.llz&bit)fc. RjsE^T 

f^. x^y-^rjM. :*stL. 1 oo"ctgss*/c 
y f-7 j>v>#>m-&i&<mkmm<?)^*- yx$> 

[0043] ±ie¥^fi^@&y f ±iEit«ffiW{±. Tie 

j^l^tt7aiRfll (JSM-840F. B*mTttS4 ) 

^BDllilJjE^E (Monosorb, Quontach 
romeSI) ^ffl^TiHiMLT:. 
[0044] ^JSW2 

-?y#yfc3^h£*/l4t'C0. 9:0. 1 cOjrt^T' 



(7) 



ttis#Wtf£?y#> (Mn,. 9 ,Co,., 0 OOH) £t# 

c^cfflrttyf-^Ai o*/w£»£u :«s^ftc-( 
h 9 u -7'(ctt3i^. fta&s&i&ft 12 or, j^sjui 

10 0 VX'$m$ ittz® . f# 6iifc«5fe« X&IhHJt y ^ 
- > £ jBIJe L i: -I ^ . O-f-V^y/f yM f tin t 

macTjy \^ - >-c'j> s i t ifim $ ix?t .■ mum itm 

[004 5] 

^tf^fcJfcfc^jWfrCQ. 8:0. 2 ^it^X'tl-^ L 

timMmzmw&miim&mi tmrntoyrmx^ 
ym.it-? y*i'y < m n 0 . so f e 0 . 20 oo h > %%iz . f# 

o m mx-hitz. iie^-^f >*Kfb-?> ay 1 ^/mc* 

fc»3t...raeiiiT». * - £«taL '*ifcu 100 
gg£ tJtt . 'j ^2±-?ytiym^mmt mm?> 

f*9- yX'fo hZt mm £ ixtz .- HSfeffl 1 fc H&oai 
[0046] ^|JSf?tj4 

V^>i:^<yy^$rqE/HfeO. 95:0. 0 5^ib 
T. **i/7m.it~?y#y (Mn 0 .9 5 N i 0 .j 5 OOH) 

fi-^fifii oumx-fo-ytz* ±.itt*i/A<mit'?ytfy 
3 ^ /utc^igft v f - * a 6 ^ 1^ t , i <r>m.%mz 
* ^-y^m^nni^a 1 l 1 l*:. c<5dx^ y — $• 
h ? rtcfta*, A6K%aaK2 o or. jn^ 

t *9— yZMJt Ltc t z . 'j ^- >7 a -?yrfym-&m\t 
Hatm w?» *9— >-X'h hz.t mm, $ « nte<59 1 

[004 71M5 

•7>'^'>-t>'<-^i>' : '7A2rqE;l'jt'C-0. 98: 0. 0 2^0 
ST'. ^-^vTtcitft^^V (Mn 0 . 9S V, i0t OOH) 



»n - 1 32 3 



Lfc*«Wfc*Roz»«*»fl:v yfi y&fttz . 

5 0/< mX'h^tz, ±Mtt*is7\3fc[t?yliy 5 ^.ll-C 
Jt**Jui^:M$-l LkUc. ;»X5>J-**-h^ 

2 4 ^x^m&m l tz . ±ie® 3Koj8Si^# * 1 (3 . 

RC^TS. x5U-$-r^, tK^L, 1 0 

s-M^t^i:^^. f ^p^yriyn^mmtnn. 
w*9-yx'fohz\timm2ixtz. mmmi tmmcv 

[0048] mmme 

mmAx-nhtitz^ *vj*vy#y&&mwmM 1 
ogz:T.ii>$.i-Avxwzxti. mmp*. ^%sm% 

X\ 1 5 or-. 1 OBSISBS^MfeSrtfo.fe. ±IS»lO 
v«-C. X|SlHlJffy^-y^M5gL^h^^. 'JfV 

yay%%^mm t mmw<9-yxh zzttm 

[0049] Mt&ffl 7 

HSfeR 1 -cif^ii^ 'J f>A-?y#y«^i8ftft»* 1 
0sSrT/U5^-y^+tCAn. SS#HM 

t% 4 5 or. 1 sBtfs^jDSft^ffo^. ±iasaac7) 

v**c. x^inijjfy^-y^asjt.Lfcfc^^. »j ^ 
a -? ytfymismm t wmcr»*9~ yx-$> &ztm& 
ttetuz.. mhmi tmm<rxm^m\ m^m2iz 

t00 50]^Jfef?iJS 
■SUtW 1 1 R«tc^T% ^ ^*BKkv >-^'>- ( M n 
OOH) ^A,^^>'«fb-7>^V{±. - 

f5^¥^?ig«i. 1 OvmX'b-otz* Z0>ttis#& 
it-?ytJy3^Mz*m\V)^2*6 ^/UZMiz L . <r 
crMSMlzJ *yim*Z1)[i£ . £i£ 1 L^: i 

oo;c. SD.^QSB$^4B§r a i-C'.'k^aJiL^. _tte?aa 

0?aS5fefr £$k. \IZ £ t #>tz . 5 . ^ 7 'J - «r 

iPJSfs. *ftU . 1 0 0rT'$i<i$-fr?tfA. f#^il^15t 
M<r) X ^islJJr yf ^ - y r iffl5E t t z o , O^i^y 

/fymsmmt m&ww-yx-h&z t mrnzti 

[005 1] mwM9 . 

■7y^'ytTilS.- i yA^=tilitX'0. 9 5 : 0. 0 5 



BMSDOCID: <JP 4itnoi.VaA I > 



f; O 

(8) 1 -1 323 



n M5 Ai, J5 QOH) zmti. mt>ntt*is*m-ik 

fi*r 1 Lb Ltz, -Z<?>X9V h 9 P-7lc-tt& 

ft. XyV-ZFM. **U 1 o crcTsass-tt/c 
ft. #kit^^OX8S«^-> '&«5ELfci C 

[00 5 2] HifcH 10 . 

-?vifyk.7uM.^^)VVcX'0. 95: 0. 05£2:5 
M ltmmiz I T . ^Tfc^tv yfjy (Mn,, 95 C 

r 0 . 06 ooH> %L>tLtz**y?km\t-?>'tf> 

i£S2 0 0 °C . ft&*VIl$l3l 1 2 ^ST'*^S L £ . 
HftWmZktt-Z^ HZtt^Z. RS&Tft. 7,7'J 

-s-ra. *stu 1 o otrefats-frfctt, #4>*ifc 
ytfym-smm t mm<?v vx-t> 



at. 

[0053] mm\ i 

(SS3 3®m,WMm& (1 9 9 2) HHK£9*fl!l 5- 

o'c. i sftffl&ftMf&mmzn'jfz* nmmomm 

- >zmfe Ltz>L\h. >) +*7J*-?ytfym-£iMimco 
- yx-fo -> tztf . <r «*b v *(i?i^ ii]±*«s:v ^cst* 

[00 54] JtKf?«l2 

Tf»IE«?>* * >-7Kgt ffc-? vtf^ 3 ^ /l>tc*iHfc 'J * *> A.6 
fc 1 L fc Lfc. ZCTJX y V h 7 V — 7'(Cft5i 

jisweiaiaK2 5 o°c. flD*?anH#p B i4 B§p B it'7i<^ 

ft. A5'J -£iTj§. *SfcU 1 0 0°CTI2^$-tt^: 
ft. »^>*tfe»5|5»Xllia#f^<jt'-^*-.ajg U:i:<r 

, 'jf^Av yijyig&mm t mmoj < ? - > 

[0055] 
[*1] 
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(9) Wm- 11-13 2 3 





m a fa .a & s 


ft 5$ fla « H 


(Wl) 


Li/Nn 

(WD 


(T» . 


cm® 




WH 




SJ£«ll 


0. 5 


2 0 


i 0 0 


9 6 










1 


I 0 


I 2 0 


4 8 . 








^fltf&J3 


.1 


5 


i 5 0 


1 2 










3 


2 


2 0 0 


4 










5 


1. 2 


2 0 0 


2.4 










5 


1. 2 


2 0 0 


1 2 


1 5 0 


1 o 






0. 5 


2 0 


1 0 0 


9 6 


4 5 0 


1 5 






3 


2 


2 0 0 


4 










5 


1. 2 


2 0 0 


1 2 








nmm\o 


5 


1. 2 


2 0 0 


1 2 


















4 5 0 


1 5 






3 


2 


2 5 0 


4 









[0056] 



(10) 



Wl 1-1323 



HM3 



Hi 



»«9 



Jtttttl 



a* 1 



MX 



mi 



-Wo 
(// m) 



0. 1 



0. 1 



0. 1 



0. 1 



0. 2 



0. 2 



0. 1 



0. 2 



0. 2 



0. 3 



in m) 



1 o 



1 0 



5 0 



I 0 



1 0 



3 0 



8 0 



0. 3 



&L?<z>tt: 

<nf/g) 



9 



0. 2 



D. 2 



■ 5 



x ia m rr 



#ftt£k& 



[00 57] 46itW6-C»6itft Uf^Avy*'/^ 
R^w^u^asifi^ JtSria l L fz o * fc H»J 

£H2CS US:. tt»« 1 y f*A? 

[00 5S]»J11 tJf^Mj >^mjfcoM 

a ( i > 

RlA f7PV5:, 87: 6. 5 : 

jx (-2 0mm*) ti^— tSHBL. -t«0». 2 00 kg 
/cm* TJE*Lfc«..«BET, 15 0tTin7ffl 

ffi(2 0mm*. 0. 2mmJSA) ^ — fc 

L T ^UMiJfclrtK ! J 7°o t* l/>7^n7^ A A £ Jfl v > 
fc. 4fc. ttflHKtt, lM^LiC 10 4 OTD^l// 
^-^-hMtl, 2-^ l^^X^>tO?I^ 
i(l: 1 ) T*#^2 0ppmJaTfc:Lfct«i*. -fe 
v ^ ^— c-fc-a UCJflV vfc. - *n*><?)flij£g*£ 114 

[00 5 9] iia^ffitCct 0fWL3t*»*ffl^T > 
0. 2 m A/ cm 2 <7>— 5£flSS£T\ «Mff#4 . 3 — 
2 . 0 V<DfflX~7LlfeM$:i& 0 il L /> 0 £ ^jEffifl" 7 >f )V 



[0060] m 



1 2 U ±j£Ad £ > ~^SM^>§ 



Ltz* Wmi fznmZm^X . O. 2mA/c : m» <n— 

mnmx\ mmMf±&4. 3-2. ov^H-c^sttss- 
[006 1 ] tmm3 >)±±7A±Jn^z&mmgm 

it (3) 

LtZo WmVtzWkZm^T . O. 2m A/ cm* 

[0062 ] mw\4 y'irm^m 
m (4) 

mm\2 Tn^ixtzo ^^>tf>m^mm$:mv> 
tzztmu&mmmi 1 tmmizix. znzmtLzmm 

Lfz. m?kLfznm$:my*T . 0. 2m A/ cm* co— 
Wft«E**4. 3-2. OV<0H-C3fcK«* 

[0063] 
[«3] 



(id 



ffltW- 11-13 2 3 







6 v -i y /US ^ulv*-!S 
(mA h / cm 3 ) 


C m A, K y CT ^ 




1 7 


3 2 0 

u 6 v 


19 0 




1. 7 


3 3 0 


1 9 5 




1. 5 


2 3 0 


150 




1. 2 


2 3 0 


19 5 



[00 64] 



[H2 ] ^tt«6 wa^ttffllSftOXailBfrf-^- hT' 

Wft (20.) 

[S3 ] it$m i Ti#^it^#^&^m^®t&M^ 
[H4 j mmm way) ^^^>-<%%m^mm.i 

1 ■ v-n% 

2 iLmimmx ••/ > 

3 TFM 

5 n.m 

6 tllfffl^:yy a 



[HI ] 



[12] 




0.2S — 




10. 00 20. 00 ' 



30.04 



40.00 



60. 00 



60.00 



TO. 00 



